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Scope of the thesis – The social life of ABC transporters   Péter Mészáros 2011 
 
The aim of this Thesis is to study ABC transporter activity as a function of their molecular 
environment (e.g. raft or non-raft localization) in the lateral plane of the membrane. These 
studies will be carried out with both intact cells and membrane vesicles, allowing a greater 
degree of experimental flexibility and hence a better appreciation of transporter activity. The 
general concept on which this study is based relies on the notion that ABC transporters function 
in the context of a network of molecules, involving lateral and transverse aspects of the 
membrane in which they are embedded.  Laterally, ABC transporters are at least partly localized 
in lipid raft domains, rich in (glyco)sphingolipids and cholesterol. Transversely, lipid rafts are 
connecting to the cortical actin network, beneath the plasma membrane. ABC transporters may 
connect to actin via these lipid rafts or alternatively directly via actin-binding proteins. 
Following a more general and experimental introduction into the topic of ABC transporters 
in Chapter 1, we review potential interactions of ABC proteins with lipid rafts and the actin 
cytoskeleton in Chapter 2.   
In Chapter 3, the cholesterol dependence of MRP1 is investigated. The cholesterol content 
of the plasma membrane was decreased or increased, followed by measurement of MRP1 
activity and analysis of its extent of lipid raft association. Activity was measured in both intact 
cells and membrane vesicles. 
In Chapter 4 we describe effects of depletion of glycosphingolipids on MRP1 activity, as 
accomplished by blocking glycosphingolipid biosynthesis. Particular attention is paid to the lipid 
raft association of the transporter. Detailed kinetic analyses are carried out in studies with 
membrane vesicles in order to determine the extent to which parameters, like number of MRP1 
transporters and intrinsic substrate affinity, are modulated as a function of glycosphingolipid 
depletion.  
In Chapter 5, we extend previous studies on MRP1-actin interactions to the closely related 
family members MRP2, MRP3 and MRP5. We investigate their localization using confocal 
microscope and lipid raft analysis, furthermore their efflux activities are compared in context of 
actin disruption. 
Chapter 6 extends these studies to the realm of Pgp. Pgp activity and its association to lipid 
rafts is studied after disruption of cortical actin in a mouse and a human cell line. Also electron 
microscopy is used to visualize the different membrane alterations and surface labeling of Pgp to 
measure the possible internalization. 
The findings are summarized in Chapter 7. We also discuss the relevance of our results with 
respect to the literature with an emphasis on the mutual beneficial use of intact cells and 
membrane vesicles for the study of ABC transporters.  
 
